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Synopsis 

Honda, Shigeyoshi (510 Nishijin Danchi, Horikawa-Imadcgawa-Sagaru, Kamigyo, Kyoto, 
Japan) The weaving environment of the weaving spiders. Acta arachnol., 27 (Special 
number): 283-297 (1977). 

The weaving spiders live by making their webs according to their own weaving mode. 
The weaving mode consists of web form, web size, web angle, web height, web thread character, 
etc., and it is generally similar within a species, a genus or a family. The basic weaving modes 
are as follow: vertical (both single layer and multi-layer), horizontal (both small and large), 
cubic (both true cubic and line), sheet (inverted dish, with or without cradle; saucer, with or 
without cradle), and fixed (flat and curved surface) (See table 1). But the basic mode may 
be modified by situations such as growth and developmental stage, or slight individual variations, 
etc.. 

In the classification of the spider’s webs only their shapes have been noticed. This paper 
suggests a modification of this classification by adding the important factors of the spatial 
orientation and the spatial surrounding micro-habitat to which the web is attached. 

Web of any types are attached to some objects (such as tree branches or windowframes); 
these objects form scaffolding stands which have several possible characters: form, size, mobility, 
condition of surface, etc.. There are several shape types of scaffolding stand as follows: length¬ 
wise, box with ceiling, widthwise with ceiling, widthwise with underbase, flat surface (See Fig. 
1 ). 

On the other hand, from the viewpoint of weaving condition the surface of the earth has 
several types of habitat (Table 3). And each habitat consists of various micro-habitats. For 
example, a forest consists of 4 micro-habitats as follows: open area among trees, peripheral 
foliage, central foliage, basal area (soil, trunk, lowest branches, and open space) (See Fig. 2). 
such micro-habitats offer the scaffolding stands for making webs. 

These scaffolding stands, along with the shape and spatial orientation of webs themselves 
make up the weaving environment of the weaving spiders. 


L> (d 

? 138 • PJ • 'JJB • • iSitliTO', iJ-ittiliimi illiiSjiJiiii'hf]’, ihjiIi 

L o A. 

-TAA?., Alsili (1970), mSj\h (1971), 
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)jjf (1972) ?, 4' 

icoi ^T®ti^it fe(T-o T® 5. 

-Atz, Luczak (1953) '7 |4;(Co®T, Turnbull (1960) /cj;-5 fC, —)k|ii 

(ilrtic*;!)- 5 4' * *I ® Si! If ffl L/c j; -5 Enders (1973, 

1974), COLEBOURN (1973) 4'tlT® 

»:giii964ipmt, l*ili:^|!i, iS*Ti>-TsS'g, A 

-X I 7 'J rti:i;'ift|?#i1l2(Cia®-r, 

rm^tLfckm^ bilicLr, iSMtt 7 ^ Sl^Sk" ® (li.tJiift ico®T ttd-t ^ Ju 

X. -S. 

i?®f)Bi:'i*'f>:^W^l3!cl<;^54-t?A:4^iS5fe4:®iifi€-SD-r^/c4®®-Atrifcf), CCfC, 5fe^fe 
(0):=)' LT/E';6' •S i i ic, C S fe®T;a6 S. 


ii*H*{ 2 l:(coc'r 

!!'(^felB® fc i-f' < )'",’L-7°»il) li. CoMSTOK (1912), 

(1938), (I960) /Aiw-o-c*?!), -ecoAm-fH 

A^mcoAimdAA:A$S^A^m^^(OfzAcD^m/i^ 
S'fi LT)Tor®-5. ^ LT, A^ffii®7cJ6®ffi net ^it,5 i®^iS»HA'^SSc!: Lr®5. t 
A, iSW4)'*#g®(tlBfB/js^>SiB, 3iibTi®B>£-ffili4:L-C)T7T®5. 

-eniclt^UT, (1969) (i, 4" ^Si® ji|*ai@^'4(R3i5W® 

biSSif±iaHJS,®)>iliBgP 4 >WiCtS|S*si>S. m^comnk-^iMm 

Mi 7 11 weaving spider (i, AJ6®iS net (DiH^; :;d^ <. tliS shelter ■JAiifiJg nest i 

b-r®fflAi', siP-ip«{Sii®itH4i.ic:, brsg web ;&iti9-ig2gRg^£^u 

r ®5 4 ®«-§ Lr® 5 . tA, iS«iitt 4 '*Sl®^iii)<] 5 >»M!i, |g)g®s*s «g®i^ 8 ; • ^riPiAi'^^rj] 
lilM i£>0^ ‘7‘)(s'CtTA)tXA0 '• '^• 
sus (*H], 1969) iinbir^A-, 

Table 1. A*J, *IB Table 1. ®)S|g|iA;®*|®:gli, i|fl$K® t,®icj±b-r, SIS* 2 lilisgic 

tJtd-Tfio AC i, tA, iill!:StlSSl<:!'7®Tfciijjn^-)t'’AC i-c, If'jS LA® t) 0 T:-* 5- 

AJ6®iiSgigPBTi, it®f|;*^-r5A®ffllliLi,iii,i7i: 
(ilvtn, 1969). «LT, iiW5Pd!<i:itffje.®i®ll(^fi, 

4 > 4 ' ia#JC * I 9 , ig|g£)i LT®5i^.5Ci As-p ^ -S. 

4:l9ffll5#^4itr®Si#x^Lti2.. XLX, «nLiii2^#tt!^®||t4K® 7 t>. L 

TSSAfSffl^SLT®^ fe®i LT, 1. Mi, 2. 3. fjMtt, 4. L 

ti-?*' 


1 . 

■5 C -S i#x. Lti-S (Fig. 1). 
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Table. 1. Basic weaving modes classified by shape and spatial orientation 


vertical 

single-layer — 

Hyptiotes d* d" 4^' ^ M 

multi-layer 

Argiopidae 3 if 4' 4" ^ 14 

Nephila ^ n r;; 

horizontal 

small 

U loboridae i; X X ^ f4 

large 

Tetragnathidae T XX X' X ^ ^4 

cubic 

true cubic 

Theridiidae t f X 

Pholcidae =i-X V f 4' ^ ^4 

line 

Miagrammopes -:r X X X^M 
Ariamnes X X X' X ^ M 

sheet 

inverted dish 

Linyphiidae (s. lat.) Xy 4' ^?4 

saucer 

Dipluridae X 3 X X 

Linyphiidae (s. lat.) X y 4' ^^4 
Zelotes X^ y X^M 

inverted dish with cradle 

Cyrtophora X X ^ X^M 

Inverted saucerwith cradle 

Cyrtophora XX' 1 ; X^M 
Agelenidae XXXX^^ 

fixed 

flat Sffina! 

Urocteidae h y X X^M 

curved surface 

Di ctynidae z' ^ X ^ f4 

Clubionidae y X X^^^ 



Fig. 1. Shape types of scaffolding stand for weaving 
I I : scaffolding stand for weaving ja 
; weaving space 

I : lengthwise 
n : box with ceiling 
in : widthwise with ceiling 

IV : widthwise with underbase 

V : flat surface ^ ^ 
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* m s ^ 


omt Lr^^117X0 J; -5 (C4' 5. 

/c-CK®-SiS3izgj^ij, 7KWfiSaffi. 

3^^#i;c:SS!-SMSSS, ttnil^M, OttttilllliW®- 7K¥¥ig/hBW. 

•&#J;cf|g!-Snil«aS, yK^W-m'bMmW. 

mm-mmm 

2 . 

mmi±^^n^-nomm • ]>%mmmKm\:,fc-k^-^<Dm^f&i>- 

-eb-r, ^•ti^‘'ti®iiagg3j<iCtEb:^c;^t $®ifiSSMi#j^«Wb-r, ic0‘l^-^-i&mt6c 

/;i;t«', /c-CgS!!®^Jl^*Lfcii«£iirtiC'Oi,'-r, ^ tk Cki&mt6mmt(D 

m^^ikMirnmXo koicki. 

^ Jl^ ffl ia SI Ad Ji rt (fe#PHl|ii 100 cm 0, ±.) (C (i, t ^ ^ Araneus venlricosus, \- Y'/^ 

Gasteracantha kuhlii, A’V'Y 1 Y G. mammosa, :i^ Y 3 0^7 Y^ Nephila maculata, i7 3 D >7 
Nephila clavata #j: t'®)5g{^:*S;;f tT® 5 b i 

(^{^rsiiig ioo~3ocm) icii, .tiiokmmTi 

7K¥¥ffisgs!, 

Ymomms-Hn^ mimm 30cm 0r) ic(t, /Ksp^Esa®. 

3. 

llbsSj^Sr^^iSS^ldlii L-r.?)-54'b«', jSSSKi -oT 

iiS43£ii*sM;fe)l*®li^(cfi, it!|%l*®®l, -enb®-#, i;, K, iltti;®!il)fi§ 

t/c, iSffiS:gA5AI6to‘i:!|^l*®li^-Cfc, 'llM. 'eSSAi', mw 

if#®i®SSA‘ll*' b AT, itssid®®l!)jgt4*^^ b IcTfeMTS 7/ ^©SSSfc 3:0^^=® i IS# bT® S 
CtiY^k^nZ. YLX, itS3S^®fjSt4i®llf^TA5i, 7A®J;9A 

2o®^;^TiA5. -rttlo-ft, li;fStt®7b$ b i C ATiiSgT^S C. ^ ^ 7°i, fjtgt4®At 

bisiATbiSS^-rs^' ^ 7”TS,5. 

S!;ISt4®/jN$i,'iJiATiiSS-rs cl bTli, SiflipiiiSSM T !i, 

Nyplioies affinis, Episinus, Y — Y^ Araneus venlricosus, ~fi] Y — Y ^ A. pinguis, 

— VY — Y^ A, diadematus, -y $ -{ a Y Y^ A. fuscocoloratus, a\ ij Y tiY s^Y^ A. subpullatus, 
ViS^)Y — Y^ A. pseudoccntrodes, XY cs Y — YY: A. sia, -7)UXYY—YY A. semilunaris, - 7 / 
Ys^Y'Y a. triguttatus, ^iT —Neoscona nautica, YifYs^YY Zilla astridae, hYY'YJg, 
Gasleracatilka, Y -3 ^ Y YYIM Nephila, a" ^ YY Cyclosa octotuberculata, ->-7 a" 7 YY C. insulana, 
h YY i YY C. mulmeinensis, >> x'Uloboridae, S;#:Si®T(i, -7YYY' 
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Miagrammopes, ^'^14 Thericliidae, ^ ^'^|4 Pholcidae, T^XX XX: 

M Cyrtophora, X ^ 'J X'XJM Zelotes, \l y X XX^ Urocteidae /i! tl/c. 

tfc, -( Xtbrii.. ^ t ^ XX Araneus 

uyemw'ai, 'i i/^ r:-XX A. is his aw ai, zi XX y ^ X'X A. lugubris, -p p} y yX ^ XX A. 

cornutus, ::::. i/ p- :=. X'X A. variegatus, y X^ X^ :::. X'X A. pentagrammicus, y -p X ^ X'X A. 
ejusmodi, /^-p XX ^ X'X A. cucurbitinus, U "X df X X^ ^ X'X A. displicatus, y-y i/ a X;' s:. XX Neoscona 
scylla, K 3 d7 tI" — XX N. doenitzi, p-'y~y/ i XX i/ N. scylloides, y p- X upr'X / i X'X i/ N. 
mellolteeiy \:. X y =- X'X N. adianta, d*' '> X d" -=- X X. theisi, p y y V ^ ^ X'X Zilla 
sachalinensis, a-y i/u y XX Mangora herbeoides, z2Xi'^XX^Vy Pronous minutus, 3 y pAy 

y a X iy a XXX Sing a pygmaea, 3 p' p. XX XX y Larinia argiopiformis, a p" XX Argiope, 

V/ 3 u X XX Nephila, U "X x P' ^ X ^ Cyclosa laticauda, p' y p p' y" ^ X ^ C. ginnaga, 3 y p' 

a" i XX C. sedeculata, X y 4-:]" ^ XX C. argenteoalba, p y yp i XX C. atrata, y-y h 3 ’ 

XX C.japonica, YX X XX]^^ Meta, T P P P'XX ^ Tetragnathidae, 

Xr p P XX Ariamnes cylindrogaster, y p" L X XXjg, P 3 X P X' 

Dipluridae, p y XX^ Linyphiidae (s. lat.), X P XX^ Agelenidae, ^^XX^ 

Dictynidae, y X a XX^'\ Clubionidae tl/c- 

tfs.hp>, ^^44 1969.8.8-8.12. 

/lAcfs:6lc p-tztxxx Lfztxxx 

Id'S. ^Pifz (Table 2). 

4 /c, 1974. 8.19. c it: {4, 

y tfx (4;, ^ (4 ^ 4 n 4 Araneus fuscocoloratus, n X P X'X Agelena opulenta, 

P ^X P X yvpp XX Leucauge blanda) LP(D\Cp\i^ LT, X y, 

yy<P, P^XPXhX, :xXP"X y'y{C\i., X 


Table. 2. Relationship of tree characters to weaving spiders density in 
Kumejima, Okinawa, 8^12 Aug. 1969. 



degree of 
concentration of 
low branches 
and leaves 

TK• mommm 

degree of 
mobility 

ft m m 

degree of 
weaving spiders 
density 

Cycas revoluta '/ p y 

m 

s 

m 

Pinus luchuensis >j ^X P ^X y' "X 

s 

s 

ss 

Livistona chinensis h" n X 

m 

s 

m 

Casaurina equisetifolia h 4- V 4- a ^X 

s 

1 

i ss 

Ficus retusa P' p :n.'y 

1 

s 

1 

Hibiscus rosa-sinensis y" y V X Y 

1 

m 

s 

H. tiliaceus pp^^-ypX 

1 

m 

s 

Garcinia subelliptica X X P 

i_'_ 

s 

1 


ss, s, m, 1: comparative degree size ^ 
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^ ffl 


m 


4. 

Amid 0X6. me 2 

*:t*U974.12. 29. r^y'ayS) ( h y-y Trff o/cSag-e«, #:©±(C(i->n* 

r- LT^iia!|^©^©:t-y a >7x4^' 

fC(i3*"4--/^rll^Sft^Sic:/±,t • ig • ^4'i:'©^B(C^ 4=-^' x/jsjgjf L.roZ,o5i L/c 

ar®i,l^:SAs@i6-C/J^-C* 3 fc. 

tfc, *^*51976.10.15-10.17. gifafi^-ClT-o/cilSS-C'ti, i:'© Ij-'i i L 

•r©5 77 7 3'-y|f;ic;(i;^'X i+ 17 /^ NeoHnyphia fusca *5^a^,t L.fc*5, ■ta®^^ 

Mtt@J6T/jN-C*7*c. 

ti*;. ii|gj£.®i*i5fe<*®S^ti]*5^feltt • mihfkiC'StyhOCDljiC p ^a©5j■-,t^^^g*5g;(,^ffl(i, 

L/ciaeitticwticiiM mmiembx^.^rsmcf'm 

(«*>, ifi«gt4^'^r«i©^feffiK<i:3-r, —-fiS, il®. 

ofeO'^ifeS.) 


^.tU^^ICOC'T 

Table. 3. Habitat types of weaving spiders 

ig«gt4^ ^a©*fe.t:®pjf©aiij. 

1. vegetation |)| /j£ 

i. forest Ijii 

al. forest with rich undergrowth and low branch "F^tx. • TK©^1 
a2. forest with poor undergrowth and low branch "F^IX. • TK®5l7l''ffij7Ftt 
b. scrub {S/|s|4t 
0. mangrove -y y p" a — 7' |/|; 
ii. grassland * iijj 
a. short grassland 
bl. tall grassland 

b2. tall grassland along flow /Kiiitif}!'©fijr^^ife 

2 . artificial AX^^fS 

a. house ^ g 

b, buildings other than houses 

3. natural fact 


a. 

rock 


b. 

mud 

±«m 

c. 

sand 


d. 

cave 
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Table 3 -ca&s. 

*fS'eat6i|(c;o®T®iiiSi))'Si^)T®. y^-o 

m, g-sift, ±Hi:fc fttiili. 'tm^MhwLiz. 'e®-i>t., 7ksiti't}®ffl^ftSmfC'o®-r«TvrtiK®f®ia 
figlco®T«7\*ia^*fflftll. (1976) iCLtzili-^fz. 
ig«4^ *li®<fe,tlg/rT®*B®tt, it^*7K¥Wlc))-*Ib7^c 

fe®-t?*5AJ, #(femJi'Birl±^ti^'ti®rtS|51flg^i-5-r®S. citi>J.ai.tliB)T®-5?.. W-ffi, mil. 

1 - i (^jcll]]® 

fcIA, TdiA, tm, 7KfiiAi:'*^b4'i9Ao. 

ttlteti. a. fc*jRJ]g|5, jS. #J^gp, y. S. 6C 6 

(Fig- 2). 

“. ^ fal w|i 

wspii, <s}i(tj®rp5®3:Ta‘]-e*5. (ni 

®sp5>ic < ss/K 



a: open area (between trees) tBiFalpP 
j8: peripheral foliage Hf^SP 
y: central foliage (|.|jC,'g|3 
8: basal area (soil, trunk, lowest branches, and 
open space) tajT® 


Fig. 2. Spatial construction of forest for weaving *5 A/cUctifeO'fcPfSISia 
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4^ in M ^ 


jUPaispicii, =>*'';r-^"^f4. 

^gp(c*;y-5;§.fi#:®ii«4ii«, xiivtiomm, ffi5m/si'icj;oT§®f>n5. 

,8. ii m gp 

©^gpii, m-4:cD^M^!^mx^6. emgPfCoi,>-es^*.gtj--?>-r®iC^-7;*f5, 

mgP(co®-r??aKS. SK/K MS7^®ic5-t?ifeS. 
iJ^gp^itfflfiig^PW^ b -^tm, i Lt-^#j; <1 mm&m&iSi<^SM i<?> a c. i 

M3igPKtt, ■^#J;<::l®®itSSS^^^4<'r5§ini|gffl®-9-7^"^f4 (s-lat.), ^!:h/^44. *® 

hicti, 7 ^ n c 

y. #i 'll' gp 

tJJ'il'gPli, #l>t:®rt'il'gP4>-^$>5. ■fiii®gP4)'(c:< b^T, 7,^1847, 7i.RctJ, M)t'4>® 

tc6X^6. 

4-iiaf^P bI tt6, t^zcttix^z. 

M'll'gPfcii, m^)-- • IM&.^mm&iSitLX, KizittfflS® 17 7"^f4. ^<yiy4X^n, ^ffllfj®-? 

4- + X'^'^ell, ®#±!C@^-,®i4® t ^ y c fh^ 

«. ti T gp 

#iTgP«, ftfiti®IStSiifeiSi®Pii1®?gP.^f*5. -fili®gP4>iC < f>^T, SSfc 

SS;^, MS/jNffliJistrife5. 

#tTgP^iSa^f4^A^b.^ti.«', iifflJSiiiLT, ±gPic|gK, fflijgpicM}#, TgPicT^fex®^^/; 

IliTgPiCii, 4: 

ffiB'.llffBi: fiCX o TM4'5 i}i, ±)lfC^IlSIS!i®4 7 /■t|4 (s. lat.) (Tiy-i-ii'^y r^, 
■>ay'X->)-y ^-7 ^NT'-ty 7 X'^, -n ij -X o-y- 7 ^'4 +»-7 £'). 4)1 B 7j<?-4Fffi4B 

ffl®®'7x7'’^f4, TJllC^-4^i i-X'-y 7-y-X'^r, ^Ullfig®® v >'3 7 >ri. 

l4l!tliBjtffl^#;0'b'4r, al. TK • T4x.o^®rft'4l4> a 2 . TK ' T4x®4'®ii;4:44:, b. jiS^c 
41c, c. -y y ro xn^>0!\SX-ii, W44,&Jffi)T®WgP44'tr*S^PEggp, #1 

^gp, ti'il'gp, tlTgp®^i)SItA44:®Jc-5KM^'r<-5. 

ai. TI4• taPBigp, m^nu -isi'ii'gp- iaTgp®®-r4afeK m^comcx 

-o X^f&ithC^m^ b, gl;-f br® 5 . 

a2. Tti • mMfs^X^X, 'iaPHlgp:ii;4;§ < iSi-il'gp, IST 

gp®)iiic/jNic4j: s c 

b. fi7|7447?B. mW'iX^fyX, tl-C.vgp, IfjTgp, ®^gp®jliic;^i/xi9, fc1PESgP4)Bnitt5c:i;1)S 
^ ®. 
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cm 


U: Uloborus sy bo tides ^ 'j 

Con: Conopistha fissifrons 

f- ij xf y o X'-t 

Th. 1: Theridion japonicum L p X 
Th. 2: T. lunatum iS \ t. d X ^ 

P: Prolinyphia longipedella 

Arg: Argiope sp. 3 ip X X" ^ II (D—W. 

N: Nephila clavata X 3 n X X 

Le. 1: Leucauge magnifica :4* X n X X ^ 

Le. 2: L. subbla?ida y i/ u A X' ^ 

Age: Agelena opulenta nX'XX'^ 

Coe: Coelotes modestus 

The arrangement in Fig. 3 is super-imposed on 
that diagrammed in Fig. 2. 
solid, crossed lines: location of web sphere 
intersection points: spider’s most frequent wait¬ 
ing place 

numerical value: specific density of spiders by 
individuals number/m^ 

Fig. 2 

^CDft«{4g. 


Fig. 3. Webs arrangement of a weaving spider community in forest, 
Naginatazaka, Kyoto, 22 July 1976. 



Ltzmx^tfs:<9, 

<, u-rt' 5 . 

/a*-, 1976. 5.9. ijJ;O'1976.7.22. (TI4 • 5 m ©Jffl 

® yOOmX^^tX lniXiW3c^ 3 m=2,400 m^) 

1 - ii :-f:nij®’4srr55SiS 

«, % i hU<o-tz'D. 

±fz, mii2K< ss/k 

(Fig. 4). 
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* H 


a: open area (between grasses) ^[b!pP 
jS; peripheral leaves 
y: central leaves 

S: basal area (soil, stem, lowest leaves, and open 
space) I^TpP 


Fig. 4. Spatial construction of grassland for weaving 

a. Ptg g|! 

TfTJigpftii, 

t fz, tfijgtticffl i c 6-f? feiiffl-r5 z■ 

Y. ■f: -i)' gp 

:f;^b'gp«, #i®ll®SgD, 

ifr-b'gPKfi. K3i#:«i^®t^ f'''^:f4®ii*N #:^gp4m® f' 

8. ^ T gp 

■i:TgpB, -fispcs, ^mnfzxmm<Dtczx$> 

i9, ±T6ti •/KsptSKc^'c, #immTm^ii:bxpx$>z. ttz, 

{mm'&'AK < ^^x, umP:, m&'hx^z. 
jfiTgPBB, jiMiifzx^momm&iSi^^Pipzmmm, 7j<¥¥ffi®M®-5-&, ymmuk, 

ffl, i? 3 t7 -tf y (s. lat.), ^ A IJ t> X }zi)ip.^,PZ- 

JgJtB, mm^nP^i^Z-X, a. mmw-m, bl. b2. 7K^f&®®rS^#-it!2lC 

hidzcttiixkz. ccDtM-^, irn ^igtbxn-oxi.^z. ttz, 

^b, tKsSM®"C fi(<\Sl;ilEitei7j<-i5t?&®®t'B ZCttii-j^^X^Zt^ 

xbiiz. ts.P', zziibm^^mmomxit, miiiP.MMmomfS.i^^x^z^rii^, Jp:-c-'gp, 

W-TlSWr^-m • iz^^fs:.Eicmm*iZ-itiZ. 

a. SS#:itbB, 7j<^i(f®'t?4'i'K*^itlEtc< SS^flii® W^gp, ^^gp. 

gp, i^TgPB, 7K5it?&®'t;'fA®;SSW1i2il^!I®mi4-fe'6-, 7kij!t?a®-Ctt®;fSf:itljil^»®^^*l 
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1 00 


50 


0 


cm 



Li: Linyphia albolimbata 

^ ij n if 7 

Le: Leucauge blanda 

^ if ^ 'y'o ti 

Te: Tetragnatha paedonia f 'y f- if i/" ^ 
The arrangement in Fig. 5 is super-imposed 
on that diagrammed in Fig. 4. Note that 
no webs were found in micro-habitat jS and y. 
solid crossed lines: location of web sphere 
intersection points: spider’s most frequent 
waiting place 

numerical value: specific density of spiders 
by individuals number/m^ 

Fig. 4 


Fig. 5. Webs arrangement of a weaving spider community in grassland, 
Borawazawa banana field, Hachijozima, 31 July 1972. 


bi. 7j</3?t?&®T)‘i:®rs^"f:«k®^igsi5, :f:-c,'g|5, ip:Tg|5B, ’SMMm.tmnowmih'h, mmwtt 
iSSliSSSS, 

b2. b-iT, 

a7,ttt®^^SS®S*^, :i?p:PH'3g|5iC{i, SiSTp-BUgj© k a-5 -^n * ;r. 

Uis, *#iil972.7.31./\3t||ip]$|?>;/s±^llrt©:f:il!2 Im, ^^(I@10mx* 

^=xl0mxa$ Im=l00m3) ic:*j©Tp§.«-^T-:>^•®li#®itW.^^»l®'2SPH'1jErl^-^5?Kl-^ 

MLfzOi}^ Fig. 5 -pifeS. 

2 . AIg^'fe®'^FHl«it 


^iw^MszAumi^t\.x, mm, i^iS. t-vu-rAyA, mw-, js, 'm 

Sil. !tT». Mil, h-f-*, aift, A.X?|ilAtii'*s*2>. 

Aff®, ffl®, isis:4^isii 

^§iUis^xJum.\tKm:mwm(omMx^-oxw.^x&z,. 

Ai^ss'-i^®rtP'g|5K«, Aw-^^-mmm.ooh, ffug 

tTfe®^ —(s- lat.), T V' i- ff A -S- 

A:r.1f^'-^®Jiagptci±, A^#lli!i®ii«Sfi*®3j<A^Kiz;ttfflili®-5A, ffaftt® t ^ AA*, 
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^ ffl 


m 




fe #3 0 1C 


1. #fg©^)5X(C-ol,->T 

^g¥®^fe,tii)?TK'^©-tffl 2#j5^b7>xl9/co. 

i:2gPB‘]ti3^i£;6^P>^T^}'Slb, o^tr. ^ L/c*So 

^t^fi LXtkM LT© S. 

#®t|^l<;, < ^5)-CttiT©5;i)^^>TNbfc-obt3-^fe5. 

2 . flilimXt®ltlX 

i. —;£®lfl4rtiCiS,t-r-S ^^:Si*l?|fft'S/cJ6iC, —^®|t'S^S^ffl®|S'S,t:ijg)f(c75tj-Cfi' 

(Luczak 1953, Turnbull 1960). 

Luczak (1953) (7, ■7’yl^'S', the upper surface of the forest litter, herbs and low growing bushes, 
areas between the pine-tree trunks, pine-tree crowns iCt:>lr)~C, 7 b/C. 

Turnbull (1960) [7, Quersus robur L. the ground zone, the field layer, the canopy, 

the high canopy iCtJftT, 7 bfc. 

C®J;9^i Luczak ;teJ;C>' Turnbull OJrljUi, 7 ® 

2>t)ffl't?^3S;6'b> tS>2>- 

b;()^b, rtSSHifCot-'Tli, Luczak Turnbull iUii, ^®C 

I'/it)?', b:fcb®-eiifi:< r, 

13®4,tJifilTiC^®tib-bT®5. 

feifalgp open area (between trees), 

peripheral foliage, fgjbpP central foliage, ^KTuP basal area (soil, trunk, lowest branches, and open 
area) ® 4 o®®^b,tli]3DlC^}'lj-T® 5. 

$bfc, bTStf 

tfrb, -€-nb»(fe,t^B)Trt(c<b'®4;-5 4’ig«liS^bo^^il7i-t|r_t1-s*^i®-5ci^, MiSifefnJK 

iiS bTf'’ 5. 

ii. fi^i7^*B®FJ(i*tMbfcbffli br, ii'Mfl- (1966), ATfcSH* . ffijllSIfl (1971, 
1972, 1973) 

(1966) hi, ('( t/'-y, ^b-f •7 d/s' 4 • t7 7 bnA-> •-t)-*+, Ttjtf-y, 

70-77, rii-^-y, rti-^y ■ tyyy-/) lcio®T, 7^bfc. 
Abr, *fe,t7^ra®«Sl«)5m fi^feffiSPa'jTrgp^XFAiBIg^bAA^b, ^kl^ibTlSMbT^Si 
f^SbA. A:fo-, 7**ii(t!ti®Fp1®ll#*^A-tf-(7tA®*^i®HPp1fc7ib'r, io<4>ot 
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^-5ttrO-tt,'i/ci, br 1/^5. 

A*?a-®IIB, (1970), m^\h (1971), :k-^'rl$. (1972) -eSl® 

f;. «®|!iS:, • -d^att, im • u 'v -ic t ^ i 

Kii, ^j@®aSia • i^jUjgbfc. 

/\*(a (1962) ii, ^'^:®ii^itij[i^7/j:<i:')£fBffllJ:*/'co'C'>}ffr-5fc®;()S|i<, ^:fc, ^^OMH 

*S®ralKlill^;5s'!‘i:®i br®/;. b/;*^o-r, .hHB®iiSM-Sfi. 

jXif.WxO^m^'h b/ci6T*#H-5 hOtfS.-ofz. 

^iS®JS)5TW^ft-<t br, ^ • tfiStt • iS®® 

ll#ico®-riii^Sb/i:i)^o/c. c:®^i(i, *#®i®SKj;oT, /\7b(a • ffililiPiltiic. 

^*S®Pr(]lcjUt(t(j^i:il{^*sSJ6Pc i icJ;5. 


3. -Jf^CDiWi 

^:*I®igffliiil*<!;*W-7c®tt, 

•r-5)i'(bW(feij^li(t;t>i'ci'®-r®s. tPc, ^^j®*^ij^i?®c|3-e^PBl*ri:<|iJffl-r-57f[Hj(cii(bbPc 

i))#@f-e*5i®-5('^ii3i(bS!cfei'75®-r®s. If#®gf? e® a±• :/?■(£-«, Tia® 

Savory, ATbi'S bPc b® AS. 5. 

Savory (1928) ii, ^^SiffliirbiC j; o-CiiJP) btlS C 

isb, ii(b$HibTtt, s^sjR^<fflfe0p)i^x.bn5ibpc. t 
fz, ^ • 7;^ $ • fe • itt • rtspiiit • a-:a6^¥^pj: 

Z'<^-X:&ZtL, gbfe, 3^DEIi (f4^-<^^^'t?) ^H^bPc. Savory < ® 

C tPc, Savory p)S@f,;S-S^i5i:7-7yi.+ x |--e4,,5ig^bPi:P)5b, ^'^:j@®il 

(b«-i§Jiiig<7oy-r#;i 5 c <!:®*-gtt^5il® bPcgfmBafc:®,«*;g-rs b®-ei>s. 

A7|c?aM5»c (1973) (i, ^^iiffliKb^^Ji^f^bi^St/oy-Tiii^bPc. ^br, ^^*iP)ifc[iJjibT 
P)^bJja:ic$St-7r®ii'fb)iS^SffibPc. -e®P£p)^-?, Tk^iT)^?)|®±ic^7 ^Si®)t|aP)J±|5i b, (ib 
j6S!.®®iS®fi0®i<iAic, o®-i!^:iii • ±igP0iiticffi^o^, 111241 "^. tl±^, 

)S4'^ • SfT'bfe^)- 5 . 

AA(a®3^)gKf4*mBj±gi^s¥i-r«.Pcy-t;7x<, siiii^-ofoy-TMustipcciK, a 

ftifei b-c®«(4tt^IIi*. b c®J; 9 PaA' bPc® i^;tT®a. 

Pi:fc-, Bristowe (1958) b, 4 bt® i.. Bristowe 

otj-pcci (f4^^'^^4t?) ©fpsKlcafePcoTfi, btlgispfy-^ 

b-CpT-^P;A'b, •€'®rt??^>-¥fiPX^3®fCPAopci:^A5. 

^pc, Kaston (1964) (i, 4^®'3< 0Pc4-ftPA<!;'^i(!K«^M®i±4?^jib-r. S 
^SPgbPc. o-b®-r, (1976) 14, 

bP;. bPcPf^o-C, Kaston iff(S3c—®^SEin«p|55>W(Ctt-^-pT®5P)S, |g®PB^®*S?pci: bTP^ 

sg (€®ffi^.tti|^H) 14. 4^:ltI®4£ffi^®ibTfil|-e*5P)4 ^Sf1:l41t4®-g|3A-ife 
0, ii(b®,Mf<A*5i^';i5. bPcP)Sor, *^(4, 
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* III 


4. 

(DiiA^lc, 

4'4j, 9^ ^Sffl^-fergiC i o T, '^S • SS • ajPtS^i i', 

X^^6Ct(t, 9'^aff3?^-Asg||^j(C^-o-Cl'S<i<i:/c5-5- b;0^Lti:;6sf., cnblCoi^Tti, 

fjElli'9A^-o|^aft^/i:Sf9E^sgj6-t/J.'i,^i®-5Jit^*Jab.5. *^t4, 

t/c, 9'^SI®:4ffil(:i-or, :kWnWi^t>Arm^fs:IUiM-r:-i>6. —5g®9'^SI®|g 

'«t#, I<)mmXtbXii, 9” ^SSSl® 

:i:'-^IC|lt'S Turnbull ®—li®®'-^ (1960, 1962, 1964, 1965) m^>0, 02t^Trl4, 
:t!|^ro'1S^x4wL4=^—Mti|i5®iz;^*^biiJ^bfcK#4|(& (1972) ®(iff^, tfz, ii bTlEfflM*^^ 
^iit*d3,i®»6tl|l^(cH-r56Ff9E7i:i;'*sfg^$ri,-ri"5. b*^b(iAib, 
9'^Hi31;iti®ll(^*Mft6tlKii&t-S9f^(4, Turnbull ffla^iCg|59>l)(j (C ;Stl-C®S 

Elton ICJ; o TtlCc btl5;6s, Elton (i, 

tLtz±.m.tymi^^hzct^^kmi; jiiiib-r, 
b/Ll'iiabt^S. ^:t(4, A^btSil^tlKc, ^ 

i> V f>i4, 

9'^i|fC{4, {1i2®ij)i|^i|W|®(C, S^feTliot 0 ttiJ, )-^ii®ft 

i#i5. 
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